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Abstract:
Introduction: A growing body of empirical research documents a significant co-occurrence of
suicide attempts and interpersonal violence among youth. However, the potential role of early
alcohol use initiation and current heavy alcohol use as correlates of this comorbidity has not been
examined in a nationally representative sample of high school students.
Methods: We based our analyses on cross-sectional data from the 2009 Youth Risk Behavior
Survey, which includes a nationally representative sample (n=16,410) of high school students in
eScholarship provides open access, scholarly publishing
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grades 9 through 12 in the United States. Multinomial logistic regression analyses were conducted
to test the associations between measures of alcohol use (early alcohol use initiation and heavy
drinking) and comorbid suicidal and violent behavior while controlling for potential confounders.
Results: Among high school students, 3.6% reported comorbid physical fighting and suicide
attempt in the past year. Early alcohol use (prior to age 13) and heavy drinking (5 or more
drinks in a row) were strongly associated with comorbid reports of physical fighting and suicide
attempts (Adj. odds ratio [OR]=3.12; 95% confidence interval [CI]:2.49-3.89) and (Adj. OR=3.45;
95%CI:2.63-4.52).
Conclusion: These findings underscore the importance of both early alcohol use initiation and
heavy drinking as statistically significant correlates of comorbid fighting and suicide attempts
among youth. While future research is needed to determine the temporal ordering between
problem drinking and violent or suicidal behaviors, existing prevention programs may benefit
from including components aimed at reducing and delaying alcohol use. [West J Emerg Med.
2013;14(4):341–346.]
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Introduction: A growing body of empirical research documents a significant co-occurrence of suicide
attempts and interpersonal violence among youth. However, the potential role of early alcohol use
initiation and current heavy alcohol use as correlates of this comorbidity has not been examined in a
nationally representative sample of high school students.
Methods:We based our analyses on cross-sectional data from the 2009 Youth Risk Behavior Survey,
which includes a nationally representative sample (n¼16,410) of high school students in grades 9
through 12 in the United States. Multinomial logistic regression analyses were conducted to test the
associations between measures of alcohol use (early alcohol use initiation and heavy drinking) and
comorbid suicidal and violent behavior while controlling for potential confounders.
Results: Among high school students, 3.6% reported comorbid physical fighting and suicide attempt in
the past year. Early alcohol use (prior to age 13) and heavy drinking (5 or more drinks in a row) were
strongly associated with comorbid reports of physical fighting and suicide attempts (Adj. odds ratio
[OR]¼3.12; 95% confidence interval [CI]:2.49-3.89) and (Adj. OR¼3.45; 95%CI:2.63-4.52).
Conclusion: These findings underscore the importance of both early alcohol use initiation and heavy
drinking as statistically significant correlates of comorbid fighting and suicide attempts among youth.
While future research is needed to determine the temporal ordering between problem drinking and
violent or suicidal behaviors, existing prevention programs may benefit from including components
aimed at reducing and delaying alcohol use. [West J Emerg Med. 2013;14(4):341–346.]
INTRODUCTION
Recent research on adolescents suggests a strong link
between violence involving other persons and self-directed
violence.1–10 Previous studies have reported a comparatively
high prevalence of comorbid self-directed and interpersonal
violence among youth in the United States (U.S.) and in
Africa.2–4, 8,9,11–12 While the overlap appears significant and of
great concern to the general public health community, few
studies have examined specific and potentially modifiable risk
factors associated with co-occurring interpersonal and self-
directed violence.
Early alcohol use initiation has been identified as a strong
risk factor for a number of adverse health outcomes including
self-directed and interpersonal violence.8,13–23 Recent research
has documented that early alcohol use initiation is associated
with both self-directed violence8,13,14,21–23 and interpersonal
violence.8,17 However, there is a scarcity of research that has
examined specific alcohol factors that may contribute to
involvement in co-occurring violent and suicidal behaviors.
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The extent to which early alcohol use initiation is specifically
associated with the overlap of self-directed and interpersonal
violence has not been previously reported.
Reviews of prior research indicate that both suicidal and
violent behaviors may share several characteristics associated
with increased risk for both forms of violence.10 In particular, it
is clear that aggressiveness, impulsivity, and correlates of poor
mental health, such as substance abuse, depressive
symptomology and hopelessness, can increase risk of both
suicidal and violent behaviors.10,24,25 Moreover, research also
shows that youth who perform poorly in school have reported
higher levels of suicidal ideation, interpersonal violence and
substance use.26,27 However, there is little existing literature on
the extent to which co-occurring violent and suicidal behavior
actually share common risk factors identified with either
suicidal behavior or interpersonal violence.11,12 Among youth,
early alcohol use initiation is of particular importance because
of the existing research linking early alcohol use to different
forms of violence and evidence that early alcohol use may be
reduced by existing prevention strategies.
The purpose of the current study is to examine early
alcohol use initiation, prior to age 13, as a specific risk factor
associated with co-occurring suicidal and violent behaviors
among a nationally representative sample of boys and girls in
the U.S. Other factors that have been associated with violence
or suicidal behaviors, either empirically or theoretically, in
earlier studies and that are available within the Youth Risk
Behavior Survey were included as potential confounders (ie,
sadness, low academic grades, binge drinking, weapon
carrying, and drug use.1,10, 27,28 The current study will
determine the role of early alcohol use initiation in the
comorbidity of self-directed and interpersonal violence and
findings can be used to guide prevention and intervention
programs.
METHODS
We based our analyses on data obtained from the 2009
national Youth Risk Behavior Survey (N¼16,410). Students
voluntarily completed the anonymous, self-administered
questionnaire during a regular class period, following parental
consent. Details of the study and the sampling strategy have
been described elsewhere.29 Briefly, the survey employed a 3-
stage cluster sample design to produce a nationally
representative sample of students in grades 9–12. All regular
public, Catholic, and other private school students, in grades 9
through 12, in the 50 States and the District of Columbia were
included in the sampling frame. Puerto Rico, the trust
territories, and the Virgin Islands were excluded from the
frame. Moreover, schools were selected systematically with
probability proportional to enrollment in grades 9 through 12
using a random start. The survey sampled 196 schools. In terms
of the class selection, all classes in a required subject or all
classes meeting during a particular period of the day, depending
on the school, were included in the sampling frame. Systematic
equal probability sampling with a random start was used to
select classes from each school that participated in the survey.
The overall response rate was 71% (school response rate 81%
and student response rate 88%). Analyses of this complex
multistage survey were conducted with the SAS 9.1 and
SUDAAN 10.0 statistical software packages to accommodate
the sampling design and to produce weighted estimates.
Risk factors included in multivariate analyses were based
on previous research and incorporated measures of low
academic grades, weapon carrying, sadness, binge drinking
and other drug use. The specific wording of these questions
and the prevalence for each measure are provided in Table 1.
All variables included in the analyses were already
dichotomized in the public domain dataset. However, early
alcohol use initiation and the outcome variables were manually
recoded as described below. Consistent with past research, we
coded early alcohol use initiation as a three 3-level variable to
include those initiating alcohol use prior to age 13, those who
initiated alcohol use after age 13, and those who were not
alcohol users.8,13,21,22 The outcome measure was based on the 2
questions that assessed any involvement in a suicide attempt or
any involvement in physical fighting, both within the past 12
months. We combined the 2 measures to create a 4-level
outcome variable to indicate involvement in both suicide
attempts and physical fighting, involvement in physical
fighting only, involvement in suicide attempts only, and
involvement in neither suicide attempt nor physical fighting.
STATISTICAL ANALYSES
Weighted prevalence estimates for each of the risk factors
are presented in Table 1. We conducted multinomial logistic
regression analyses to determine the associations between early
alcohol use initiation and suicide attempts and physical
fighting, suicide attempt only, and physical fighting only
relative to neither suicidal nor violent behaviors while
controlling for the other potential confounders.
RESULTS
Overall, the prevalence of any physical fighting was
31.5%, and the prevalence of suicide attempt was 6.3% (Table
1). The prevalence of co-occurring physical fighting and
suicide attempts was 3.6% (3.0% for boys and 4.2% for girls) in
the national sample (Table 2). However, among early drinkers
the prevalence of co-occurring physical fighting and suicide
attempts was 9.4% (7.6% for boys and 11.5% for girls).
In the national sample, early drinking (Adj.odds ratio
[OR]¼5.42; 95% confidence interval [CI]: 3.36-4.17) was
significantly associated with co-occurring physical fighting and
suicide attempts (Table 3) relative to those who did not report
early drinking and when controlling for possible confounders.
Early drinking was associated with co-occurring physical
fighting and suicide attempts for both boys (Adj.OR¼4.17;
95% CI: 1.47-11.87) and girls (Adj.OR¼6.50; 95% CI: 3.84-
11.00) but appeared stronger for girls. For girls, initiating
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drinking later was also associated with co-occurring physical
fighting and suicide attempts (Adj.OR¼2.28; 95% CI: 1.26-
4.11), but this association was not statistically significant
among boys (Adj.OR¼2.23; 95% CI: 0.81-6.17).
In terms of predicting physical fighting, early drinking
(Adj.OR¼3.14; 95% CI: 2.54-3.88) was significantly
associated physical fighting only (Table 3) relative to those who
did not report early drinking and this finding was observed for
both boys and girls in stratified analyses. Similarly, in terms of
predicting suicide attempt only, early drinking (Adj.OR¼3.28;
95% CI: 1.81-5.97) was significantly associated suicide attempt
only (Table 3) relative to those who did not report early
drinking and this finding was observed for both boys and girls
in stratified analyses.
DISCUSSION
The prevalence of involvement in both suicide attempts
and physical fighting in this study was similar to reports from
Table 1.Wording of variables included in the analyses and their prevalence among United States’ youth in the 2009 Youth Risk Behavior
Survey.
Variable Wording Prevalence (%)
Low academic grades Percentage of students who described their grades in school as mostly D’s and
F’s during the past 12 months
5.9
Any weapon carrying Percentage of students who carried a weapon such as a gun, knife, or club on
one or more of the past 30 days
17.5
Any binge drinking Percentage of students who had five or more drinks of alcohol in a row, that is,
within a couple of hours, on one or more of the past 30 days
24.2
Any drug use exposure Percentage of students who were offered, sold, or given an illegal drug by
someone on school property during the past 12 months
22.7
Sadness Percentage of students who felt so sad or hopeless almost every day for two
weeks or more in a row that they stopped doing some usual activities during
the past 12 months
26.1
Any physical fighting Percentage of students who were in a physical fight one or more times during
the past 12 months
31.5
Any suicide attempt Percentage of students who actually attempted suicide one or more times during
the past 12 months
6.3
Alcohol use initiation Percentage of students who had their first drink of alcohol other than a few sips
before age 13 years
21.1
Table 2. Prevalence of suicide attempts and physical fighting by early drinking initiation among boys and girls in the United States (2009
YRBS).
No fighting and
no suicidal behavior %
Suicidal
behavior only %
Physical
fighting only %
Both fighting and
suicidal behavior %
Overall 66.98 2.48 26.94 3.61
Early drinkers 44.52 3.97 42.15 9.36
Other drinkers 65.83 2.61 28.55 3.00
Non drinkers 83.19 1.31 14.69 0.81
Boys
Overall 60.42 1.32 35.29 2.97
Early drinkers 40.51 1.78 50.15 7.55
Other drinkers 57.47 1.69 38.38 2.46
Non drinkers 77.93 0.51 21.06 0.50
Girls
Overall 74.11 3.71 17.97 4.21
Early drinkers 50.35 6.93 31.19 11.53
Other drinkers 73.37 3.44 19.72 3.47
Non drinkers 89.48 2.27 7.09 1.16
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earlier studies of youth and suggest that the patterns and
prevalence of co-occurrence remain similar over time and
across populations of youth in different settings.8,11,30
Moreover, early alcohol use initiation, prior to age 13, was
significantly associated with all levels of the outcome variable.
However, the strongest associations were noted between early
alcohol use initiation and co-occurring suicide attempt and
physical fighting for girls (Adj. OR¼6.50). The associations
between early alcohol use initiation and co-occurring suicide
attempt and physical fighting and also between early alcohol
use initiation and with physical fighting appeared stronger for
girls than for boys. This finding is intriguing and warrants
further research of potential sex differences in early alcohol use
and associated outcomes.
While many of the confounders examined were
statistically significant especially for co-occurring suicide
attempt and physical fighting, the patterns varied greatly for
suicide attempt only. In fact, the fewest statistically significant
associations were observed when examining correlates of
suicide attempt alone. As has been noted previously and also
found in the current study, there is a robust association
between reports of sadness and co-occurring suicidal and
violent behaviors.11,25,26 Consistent with earlier reports, we
identified a strong association between sadness and co-
occurring suicide attempt and physical fighting among both
boys and girls. More importantly, while sadness was a
significant correlate of all levels of the outcome, sadness had
by far the strongest association with co-occurring suicide
attempt and fighting. This was particularly noted among boys,
where the association between sadness and co-occurring
suicide attempt and physical fighting was remarkably high
(Adj. OR¼20.99).
Table 3. Adjusted multinomial logistic regression analyses of early drinking as a risk factor for involvement in suicide attempt and physical
fighting among boys and girls in United States (2009 YRBS).
Overall Boys Girls
Adj.OR1 (95%CI) Adj.OR1 (95%CI) Adj.OR1 (95%CI)
Both suicidal attempt and physical fighting
Early drinkers 5.42* (3.36-8.76)* 4.17* (1.47-11.87)* 6.50* (3.84-11.00)*
Other drinkers 2.28* (1.37-3.78)* 2.23 (0.81-6.17) 2.28* (1.26-4.11)*
Low academic grades 2.66* (1.68-4.22)* 1.99* (1.10-3.59)* 3.28* (1.69-6.37)*
Any weapon carrying 4.38* (3.09-6.22)* 4.72* (2.66-8.41)* 3.98* (2.60-6.08)*
Any binge drinking 2.85* (2.13-3.82)* 4.84* (2.78-8.42)* 1.65* (1.08-2.50)*
Any drug use exposure 1.78* (1.31-2.43)* 2.19* (1.27-3.75)* 1.60* (1.14-2.26)*
Sadness 14.05* (9.89-19.55)* 20.99* (13.35-33.00)* 10.28* (6.40-16.53)*
Physical fighting only
Early drinkers 3.14* (2.54-3.88)* 2.61* (2.12-3.22)* 4.47* (3.07-6.51)*
Other drinkers 2.28* (1.37-3.78)* 2.18* (1.86-2.54)* 2.62* (1.93-3.55)*
Low academic grades 1.47* (1.15-1.87)* 1.30 (0.95-1.79) 1.82* (1.31-2.53)*
Any weapon carrying 2.50* (2.04-3.07)* 2.50* (1.97-3.16)* 2.57* (1.89-3.49)*
Any binge drinking 1.84* (1.63-2.07)* 1.90* (1.58-2.28)* 1.83* (1.50-2.23)*
Any drug use exposure 1.56* (1.38-1.76)* 1.46* (1.26-1.70)* 1.75* (1.44-2.12)*
Sadness 1.48* (1.29-1.69)* 1.47* (1.19-1.83)* 1.48* (1.24-1.77)*
Suicide attempt only
Early drinkers 3.28* (1.81-5.97)* 4.47* (1.78-11.23)* 3.08* (1.57-6.04)*
Other drinkers 2.01* (1.22-3.30)* 3.71* (1.82-7.57)* 1.58 (0.93-2.70)
Low academic grades 1.73* (1.09-2.74)* 2.47* (1.37-4.46)* 1.58 (0.87-2.88)
Any weapon carrying 1.40 (0.97-2.02) 1.09 (0.65-1.84) 1.74* (1.08-2.80)*
Any binge drinking 1.10 (0.74-1.63) 0.74 (0.43-1.29) 1.24 (0.78-1.96)
Any drug use exposure 1.28 (0.86-1.93) 1.55 (0.77-3.13) 1.17 (0.72-1.89)
Sadness 8.45* (6.02-11.85)* 9.56* (5.66-16.14)* 7.74* (5.05-11.88)*
1 Odds ratios (OR) are computed through adjusted multinomial logistic regression analyses controlling for sex, race/ethnicity, and grade
and predicting involvement in suicidal attempt, physical fighting, or both suicide attempt and physical fighting relative to no suicide attempt
and no physical fighting. Reference groups were those who did not have low grades, who did not carry weapon, who did not binge drink,
who did not use drugs, and who were not sad.
* Significant associations are presented.
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Results from previous studies have found a strong link
between suicidal behavior and violent behavior. In one study of
school shootings in the U.S., for example, it was noted that the
majority of perpetrators exhibited suicidal ideation or suicidal
behavior prior to or during the violent attack.31 Perhaps more
intriguingly, more than half of the perpetrators in these school
shootings had no history of prior violence. It is clear that the
link between suicidal and violent behavior is complex.
Researchers have suggested that unrecognized or untreated
suicidality may be highly prevalent among violent
perpetrators.10 Future research on the predictors and correlates
of suicidal behaviors among violent perpetrators is
recommended, as is research into the link between suicidal
behavior and violence at the population level.
LIMITATIONS
Several limitations of this study should be considered
when interpreting the findings. First, the findings are based on
high school students and therefore the findings do not reflect
experiences of those who have dropped out of school. Second,
the findings are based on self-reported data and have not been
corroborated with other sources. Third, the findings are based
on cross-sectional survey data, which do not permit
determination of the temporal ordering of the risk factors
relative to the outcome. Fourth, the assessment of co-occurring
suicidal and violent behaviors only indicates the presence of
both suicidal and violent behaviors within the past 12 months.
Based on how the survey questions were asked, more specific
timing of the presence of suicidal or violent behavior cannot be
provided or inferred. Fifth, the survey is limited in the number
and types of correlates that were examined, and it is possible
that other potential confounders, if available, and included in
the analyses, could have impacted our findings. Sixth, the
confidence intervals for the odds ratios for some of the risk
factors were relatively wide, indicating that some associations,
while strong, were possibly unstable. Finally, it is possible that
bias associated with social desirability may have contributed to
an underreporting of high risk and violent behaviors.
Previous research has suggested that there is a significant
overlap among both suicidal behavior and violent behaviors
among youth.8,10,11 However, because of our relatively limited
understanding of how different types of violent behavior
overlap, efforts to design prevention programs that can address
multiple types of violence, such as fighting and suicidal
behaviors, have been limited.8,10 Findings from this study and
others underscore how important it may be to develop programs
that may be relevant across multiple forms of violent behaviors
that span across self-directed and interpersonal violence.8,10,11
The current study is one of very few that seeks to better
understand the potentially shared and modifiable risk factors
between involvement in violent and suicidal behaviors.
In future studies of shared risk factors for co-occurring
suicidal and violent behaviors, it is particularly important to
assess modifiable factors that can be addressed by current
evidence-based strategies and intervention. Meanwhile, the
findings from our study indicate that early alcohol use initiation
is an important predictor of suicidal and violent behaviors
among both boys and girls. The specific mechanism linking
suicidal and violent behavior is not well known nor is the role
of early alcohol use initiation among these youth. Therefore,
longitudinal research that can better assess the temporal
ordering between early alcohol use initiation, suicidal and
violent behavior is needed.
In terms of clinical practice and implications, these
findings combined with earlier research calls for screening of
early alcohol use initiation in pediatric populations prior to their
teen years, by healthcare providers, because of the high
incidence of alcohol use initiation among youth.8 However,
prevention efforts are also needed to further delay the initiation
of use and many of the associated adverse health linked to early
alcohol use. Pediatricians as well as emergency physicians and
other healthcare providers are in a unique and very important
position to discuss alcohol use and its potential hazards with
their pediatric patients and parents, particularly when patients
are seen for injuries or risk for self-harm.32–34
Finally, based on the findings, it is clear that youth who
report co-occurring suicidal and violent behaviors appear to
experience a range of negative experiences including low
academic grades, weapon carrying, binge drinking and drug
use exposure that may further exacerbate the severity of their
current health problems. While they are a small percentage of
the youth population overall, they appear to be particularly
vulnerable and in need of services.
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